Martinet and Sandmeyer bisisatin syntheses
Scheme S1. Sandmeyer and Martinet isatin syntheses. (a) C(OH)2CCl3, NH3OHCl, (b) H2SO4, (c) diethylketomalonate, glacial acetic acid, (d) NaOH, H2O, (e) sparging air.
Detailed experimental procedures Synthesis
2-Ethylhexyl iodide and 5-hexyl-5′-tertbutylstannyl-2,2′-bithiophene were synthesized according to previously reported methods.
1,2

Synthesis of 1-(2-ethylhexyl)-isatin (S1)
The synthetic procedure was adapted from a previous literature report. 3 Isatin (2.00 g, 13.6 mmol) and K2CO3 (2.25 g, 16.3 mmol) were dissolved in 50 mL of DMF and the mixture was heated to 100 °C. 2-Ethylhexyl bromide (3.0 mL, 16.8 mmol) was added via syringe and the resulting mixture was stirred at 100 °C for 18 hours. The reaction mixture was poured over ice and extracted with CH2Cl2. The combined organic layers were washed with brine, dried over MgSO4 and concentrated. The resulting orange solid was heated to 90 °C in vacuo to remove excess 2-ethylhexyl bromide, yielding S1 as an orange oil (3.11 g, 88%) . Anal. Calcd for C16H21NO2: C, 74. 10; H, 8.16; N, 5.40; Found: C, 73.86; H, 7.91; N, 5. 38.
Synthesis of 6-bromo-1-(2-ethylhexyl)-isatin (S2)
6-Bromoisatin was reacted with 2-ethylhexyl bromide following the same procedure as for the synthesis of S1, yielding S2 as an orange solid (1.38 g, 46% 4, 158.4, 152.4, 133.6, 126.9, 126.5, 116.4, 114.1, 44.7, 37.3, 30.6, 28.5, 24.0, 23.1, 14.1, 10.6 H, 5.96; N, 4.14; Found: C, 57.39; H, 5.97; N, 4. 23.
Synthesis of 1-(2-ethylhexyl)-2-oxindole (4)
The synthetic procedure was based on an adaptation of previously reported procedures. 4, 5 S1 (3.11 g, 12. 0 mmol) was suspended in 20 mL of hydrazine hydrate and the reaction mixture was heated at reflux for 4 hours. The reaction mixture was cooled and extracted with EtOAc. The combined organic layers were dried over MgSO4 and concentrated to yield a yellow solid. Metallic sodium (0.86 g) was dissolved in 40 mL of anhydrous EtOH. The yellow solid was transferred into the EtOH/NaOEt solution using anhydrous EtOH and the reaction mixture was heated at reflux for 2 hours. The resulting brown solution was poured over ice and acidified with aqueous 1 mol L -1
HCl. The suspension was extracted with EtOAc and the combined organic layers were washed with brine, dried over MgSO4, and concentrated to yield pure 1-(2-ethylhexyl)-2-oxindole as a yellow-orange oil (2.51 g, 85%). 4, 145.1, 127.8, 124.7, 124.4, 122.0, 108.6, 44.1, 37.4, 35.8, 30.7, 28.7, 24.0, 23.1, 14.1, 10.7. HRMS (m/z) C16H23NO: C, 78.32; H, 9.45; N, 5.71; Found: C, 77.98; H, 9.61; N, 5. 95. 
Synthesis of 6-bromo-1-(2-ethylhexyl)-2-oxindole (5)
S2
13
C NMR (125 MHz, CDCl3, δ): 175. 2, 146.5, 125.7, 125.0, 123.5, 121.4, 112.1, 44.4, 37.3, 35.5, 30.6, 28.7, 24.0, 23.2, 14.2, 10.7 . HRMS (m/z) (M Substrates were blown dry with compressed air and UV/ozone cleaned for 15 min immediately prior to use. Poly (3,4-ethylenedioxythiophene: polystyrene sulfonate (Clevios P VP AI 4083) solutions were mixed with 0.5% v/v Zonyl F-300 fluorosurfactant (40% solids in H2O) and filtered through a 0.45 µm syringe filter. The solution was then spin cast onto the ITO substrates and annealed at 125 °C for 10 min before being placed in a N2 atmosphere glovebox. Active layer solutions were prepared at a 1:1 donor:acceptor ratio (by mass), and were stirred overnight and syringe filtered using a 0.45 µm filter before use. 1,8-Diiodooctane (DIO) was added after filtration. Active layers were spin cast at either 5000 rpm (CHCl3) or 1000 rpm (o-dichlorobenzene and chlorobenzene). Residual solvent was allowed to evaporate at room temperature for 1 hour before electrode deposition. LiF (0.8 nm) and Al (100 nm) were then thermally evaporated onto the substrates at a base pressure of 3 × 10 -6 mbar.
Current-voltage measurements were made inside a N2 atmosphere glovebox using a Keithley 2400 source-measure unit. The cells were illuminated by a 450 W Class AAA solar simulator equipped with an AM1.5G filter (Sol3A,Oriel instruments) at a calibrated intensity of 100 mW cm -2 , as determined by a standard silicon reference cell (91150V, Oriel Instruments). The cell area was defined by a non-reflective anodized aluminium mask to be 0.0708 cm 2 . Incident photon-to-current efficiency (IPCE) measurements were performed on the highest efficiency devices in a N2 atmosphere using a QE-PV-SI system (Oriel Instruments) consisting of a 300 W Xe arc lamp, monochromator, chopper, lock-in amplifier and certified silicon reference cell. Measurements were made using a 30 Hz chop frequency.
Fluorescence quenching and quantum yield measurements
Fluorescence spectra for quenching and quantum yield experiments were measured using a Photon Technology International QuantaMaster spectrofluorometer. Data were smoothed by a Savitzky-Golay algorithm. Fluorescence-quenching experiments were performed by titrating solutions of P3HT or PTB7-Th with either 6 or 8. In all cases the donor concentration was held fixed at 45 μg/mL while the acceptor concentration was increased from 0 to ~45 μg/mL.
(TD)DFT procedures and results
DFT and TDDFT calculations were carried out, using the Gaussian 09 and Gaussview suites of software, 6 at a B3LYP/6-31G(d,p) level of theory using a chloroform dielectric continuum model. Alkyl substituents on 6 and 8 were replaced with methyl groups in order to simplify the calculations. The UV/vis spectra were calculated using the SWizard program, revision 5.0, using the (Gaussian/Lorentzian/pseudo-Voigt) model. 7, 8 Table S4 : Device performance parameters for OPV devices fabricated with 8:PC71BM
OPV optimization
active layers spin cast from chloroform. yield of PTB7-Th in chloroform was measured as 0.042, which is comparable to the previously recorded value of 0.02 for PTB7 in chlorobenzene. 13 To our knowledge, the fluorescence quantum yield of PTB7-Th has not been previously reported. Uncertainty in calculated quantum yield values is estimated as ± 10%.
Conditions
Stern-Volmer analysis of fluorescence quenching
Stern-Volmer constants (Ksv) for donor-acceptor pairs were determined from the slope of the Stern-Volmer plots ( Fig. S6 and S7 ). 
